Ontogeny of opioid inhibition of vasopressin and oxytocin release in response to osmotic stimulation.
We have shown, using the opiate receptor antagonist naltrexone, that endogenous opioid peptides inhibit the release of oxytocin (OT), but not of vasopressin (AVP), from the hypothalamo-neurohypophysial system during dehydration. The stimulus for the release of neurohypophysial hormones during dehydration is both hypovolemia and increased plasma osmolality. The aims of this study were to determine whether opioid peptides inhibit OT secretion during an osmotic stimulus alone and, if so, to study the ontogeny of opiate inhibition of OT and AVP release during osmotic stimulation. Effects of endogenous opioid peptides were evaluated by injecting naloxone into immature and adult rats. Hypertonic saline was used as the osmotic stimulus. Adult male rats were injected sc with normal saline (0.85%; 1 ml/kg BW) or naloxone (5 mg/kg BW), followed 5 min later by normal or hypertonic (1 M) saline (15 ml/kg BW). After 170 min, a second injection of saline or naloxone was given; animals were decapitated 10 min later. Immature male and female rats at 2, 8, 21, and 30 days of age received 0.85% saline (1 ml/kg BW) or naloxone (5 mg/kg BW) ip 5 min before normal or hypertonic (2.5%) saline (20 ml/kg BW, ip). Pups were decapitated 15 min later. AVP and OT were measured by RIA in extracts of plasma, pituitaries, and hypothalami. In control rats, the contents of AVP and OT increased with age in both the pituitary and hypothalamus, attaining adult levels by day 21 for AVP and by day 30 for OT. In contrast, plasma concentrations of both AVP and OT were highest in 8-day-old rats and decreased thereafter to adult levels by 30 days of age. Hypertonic saline raised plasma osmolality 9-16 mosmol/kg H2O, increased AVP and OT concentrations in plasma of adults and immature rats at 2, 8, 21, and 30 days of age, and reduced pituitary stores of OT in adult animals. Blocking the action of opioid peptides with naloxone during osmotic stimulation augmented the rise in plasma OT in rats of all ages but further elevated plasma AVP only in immature rats. In adult animals, blocking opiate receptors with naloxone enhanced the depletion of OT stores from the pituitary, but did not affect the AVP content. We conclude that in the adult rat, endogenous opioid peptides inhibit OT release during osmotic stimulation, thereby allowing preferential release of AVP.(ABSTRACT TRUNCATED AT 400 WORDS)